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(54) INTERIOR MATERIAL FOR VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED; To provide an interior 
material for a vehicle excellent in sound absorbing 
properties and the feel, capable of being produced by a 
simple process and aSso easy in scrap disposal 
SOLUTION; In an interior materia! for a vehicle obtained 
by laminating a skin material to a core materia! 5 through 
a cushion material 3, the cushion material is a laminate 
consisting of open-cell foam 1 of an olefin resin with an 
open^celi ratio of 70% or more and closed^celi foam of 
an oiefinic resin with a closed-cei! ratio of 50% or more 
The open-cell foam 1 is provided on the side of the skin 
material 4 
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* NOTICES * 

JPO and INF IT are not responsible for any 
damages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3in the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1 jln an interior material for vehicles in which a Gore material comes to laminate a skin material via a 
cushioning material, An interior material for vehicles which are open-ceil foam of olefin system resin whose 
cushioning material is not less than 70% of a rate of an open cell, and a layered product with closed cell 
foam of olefin system resin whose rate of a closed cell is not less than 50%, and is characterized by making 
open~ceti foam the skin materia! side, 

[Claim 23The interior material for vehicles according to claim 1, wherein there is no skin in a field which 
touches a skin material of open-cell foam. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the !nvention]This invention relates to the interior material for vehicles which was used as interior 
materials, such as a ceiling of a vehicle, a door, a sun visor, a front seat back, and a pillar, was excellent in 
sound absorption nature and tactile feeling, and was excellent m the adhesive property with a core material. 

[0002] 

[Description of the Prior ArtjTactile feeling at the time of touching or grinding against a hand from the skin 
material side, as interior materials for vehicles, such as a car, is good, there is little generating of an 
uncomfortable sound, and the thing excellent in sound absorption nature is required. Since elasticity 
urethane foam was rich in cushioning properties, tactile feeling was good, and since it excelled also in sound 
absorption nature, that by which the skin material was laminated by the core material via elasticity urethane 
foam as an interior material for vehicles was used widely conventionally. 

[000 3] However, elasticity urethane foam is a perfect open cell, if it compresses comparatively strongly, it 
will be crushed thoroughly, cushioning properties will be lost (it is called **a bottom thrust"), and tactile 
feeling will be spoiled. Complicated processes, such as applying adhesives for pasting up elasticity urethane 
foam and a core material at least at one side, or making the film of a hot melt type intervene, and carrying 
out melting of this film with heat, are required. The scrap of foam by which it is generated during 
manufacture had a problem of the discarding treatment method being restricted. 

[0004] in order to solve the above-mentioned problem, there are some which use the closed cell foam of 
olefin system resin, and the thermal melting arrival of this thing Is possible for adhesion with a core material 
However, since the foam of the closed cell was used, compression resistance was strong and a satisfying 
soft feeling was not obtained. 
[0005] 
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[Probiem(s) to be Solved by the If wention] While this invention cancels the above-mentioned problem and 
excelling in sound absorption nature and tactile feeling, it can manufacture at an easy process and the 
discarding treatment of a scrap is also aimed at providing the easy interior material for vehicles. 
[0006] 

[Means for Solving the ProbJerojln an interior material for vehicles in which a core material comes to 
laminate a skin material via a cushioning material as for an interior material for vehicles of this invention, A 
cushioning material is a layered product of open-ceil foam of olefin system resin which is not less than 70% 
of a rate of an open cell, and closed ceil foam of olefin system resin whose rate of a closed cell is not less 
than 50%, and open-cell foam is made the skin material side, 

[0007][Core material] Although a core material in particular used by this invention is not limited, what is 
hung up over the next, for example is preferred, 

** A layered product with a thickness of 4-5 mm by which a sheet like object in which an olefin system 
resin film was laminated by both sides of a sheet which consists of glass fibers was laminated by thermal 
melting arrival by both sides of a high rigidity foaming sheet of a polypropylene regin whose expansion ratio 
is 20 - 35 cc/g. 

** A 3,5~4.5~mm~thick layered product by which a sheet like object in which thermoplastics was mixed with 
glass fiber at a predetermined rate was combined by heat pressing, and hot melt adhesive of film state was 
stuck on this surface, 

[000S] [Open-cell foam] As olefin system resin which constitutes open-cell foam. For example, low density 
polyethylene (LDPEX high density polyethylene (MDPEX straight^chain-shape low density polyethylene 
(LLDPEX etc. are mentioned, these mixtures are preferred and a thing which blended a foaming agent, a 
foaming auxiliary, paints, etc. with this suitably, and made them foam to it is used. 

[0009]A rate of an open cell of open-cell foam used by this invention is the value computed with (a rate of 
a 100- closed cell) from a rate of a closed cell measured by A8TM:D 2856-94, and is not less than 70%. If 
there are few rates of an open cell than 70%, hardness measured with a hardness scale after heat pressing 
shaping will become large, and tactile feeling from the skin material side will worsen after shaping. A 
desirable range is not less than 80%. 

[0010]Thickness of open-cell foam has the preferred range of 1-8 mm. In less than 1 mm, if the cushioning 
properties of open -ceil foam after heat pressing shaping and sound absorption nature become scarce and 
exceed 8 mm, the moldability of a bend or an end will worsen at the time of heat pressing shaping. 
Thickness desirable as an interior material of a ceiling is 1.2-4 mm 

[001 1]Although a skin is usually formed in the open-cell foam surface of olefin system resin, if a skin should 
be removed by slicing, sound absorption nature equivalent to poiyurethane foam will be obtained. Therefore, 
it is preferred to use it for a field which touches a skin material at least as open™ cell foam without a skin. 
[0012][Closed cell foam] What also has olefin system resin [ be / the same as that of open-cell foam / it ] 
which constitutes closed ceil foam is used. A rate of a closed cell of closed cell foam used by this invention 
is measured by ASTM:D 2856~94, and is not less than 50%, In order to receive heat where foam is crushed 
at the time of heat pressing shaping if there are few rates of a closed cell than 50%. after shaping, thickness 
is not recovered but tactile feeling from the skin material side worsens, A desirable rate of a closed cell is 
not less than 75%. 

[0013]Thickness of closed cell foam has the preferred range of 0.5-5 mm. Temperature of a field which 
touches open-cell foam at the time of heat pressing shaping becomes high, and it is it thin to recover after 
heat pressing in less than 0.5 mm. If it exceeds 5 mm, the moldability of a bend or an end will worsen at the 
time of beat pressing shaping. Thickness desirable as an interior material of a ceiling is I w 3 mm. 
[OOI4][Skin material] Although a sheet etc which consist of cloth of synthetic fibers, such as a polyester 
system and acrylic, polyvinyl chloride system resin, polyurethane system resin, polyolefm system resin, etc. 
can be used as a skin material, when carrying out thermal melting arrival to open-ceil foam, a p oly olefin- 
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systern~resin sheet is preferred. 

[0015]As for thickness of an interior material for vehicles which comprises an above-mentioned material, it 
is preferred that it is 1.55-15 mm in a flat part. By less than 1.55 mm. it is possible that tactile feeling, 
cushioning properties, and sound absorption nature may be inferior, space inside a vehicle will become 
narrow if it exceeds 1 5 mm, and amenity worsens. 

[00 16] [An adhesion method of each class] Since closed cell foam and open-cell foam tend to do work 
which considering it as a cushioning material pasted up beforehand pastes together to other materials, they 
are preferred. Although hot melt adhesive can also use adhesion with closed ceil foam and open-cell foam, 
since both are olefin system resin, they can be easily pasted up by thermal melting arrival lamination, 
[001 7] Adhesion with open-cell foam and a skin material needs to be selected by construction material of a 
skin material if an adhesion side of a skin material is olefin system resin, thermal melting arrival is possible, 
but in the case of other materials, it is necessary to use hot melt adhesive and other adhesives. 
[001 S] Adhesion with a core material and closed cell foam pastes the closed cell foam side of a cushioning 
material together, where heat melting of the surface resin of a core material is carried out, it has the 
method of carrying out size enlargement, pressing with a cooling mold* and according to this method, it can 
perform adhesion and size enlargement simultaneously, 

[001 9](OPE RATION) Since open-cell foam of olefin system resin has pasted a skin material compression 
resistance from the skin material side fails by open-cell foam. For this reason, when people touch a skin 
material inside a vehicle, soft tactile feeling is given. Since a sound declines by open cell foam, an 
absorption coefficient improves substantially. Since closed ceil foam has pasted the core material side, 
even if open-ceil foam by the side of a skin material is compressed thoroughly, cushioning properties by 
closed cell foam appear, and a feeling of a bottom thrust is not felt That is. tactile feeling is not spoiled 
[0020] 

[Embodiment of the InventionjThe example of this invention is described with reference to drawings below. 
(Example 1} Drawing . 1 is a sectional view showing the example of the interior material for vehicles of this 
invention. The cushioning material 3 (with the closed ceil foam 2 of mixed resin of LDPE50 weight section 
and HDPE50 weight section,) beforehand prepared in drawing 1 The skin material 4 (knitting made from 
polyethylene terephthafate) is stuck on the 1st page of the open-ceil foam of that by which it consisted of 
the same mixed resin and adhesion lamination of the skin side of the open-cell foam I of a slice cut surface 
was carried out [ one side 3 for other sides by thermal melting arrival in respect of the skin with 
pofyurethane adhesive The core material 5 (what both sides of trie high rigidity foaming sheet of a 
polypropylene system laminated with the polypropylene film) heated at 1 70-1 90 is put on the 2nd page 
of closed ceil foam, size enlargement of this is carried out with the press of a ceiling size enlargement 
cooling mold, and it is taken out and obtained after cooling, 

[0021](Example 2) The mixture of glass fiber and an olefin system resin fiber was heated as a core material, 
and the interior material for vehicles was obtained like Example 1 except this fiber resin having used that 
which was welded to glass fiber. 

[0022](Comparative example 1) The skin material was pasted together to one side of a flexible polyurethane 
foamed body with urethane system adhesives, about the core material of Example 1, although the shaping 
same in piles as Example 1 was tried to other fields, there was no adhesive property of a flexible 
polyurethane foamed body and a core material, and hot melt adhesive or other adhesives were required. 
[0023](Comparative example 2) The interior material for vehicles was obtained like Example 1 except having 
pasted the skin material together to the closed cell foam side made from polyethylene with urethane 
system adhesives, 

[0024]The following items estimated the above-mentioned interior material for vehicles. 

(J) The rate of a closed cell : according to ASTMiD 2856-94, it measured using the air relation hydrometer. 

(2) The rate of an open cell : it is based on the reverberation method {it explains below) which considered it 
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as the rate of a 1G0~closed cell, and was based on calculation (33 SDund-absorbing-property:JiS A 1409. 

(4) It rubbed, the sample of the interior material for sound characteristic:vehic!es was ground against the 
finger, and the sound pressure level of the generated sound was measured. 

(5) Hardness ; it measured by the spring hardness testing machine (duroroeter) type C2 examining method, 
(8) Tactile feeing : when it pushed lightly by a fingertip from the skin material side, the thing with a soft 
feeling was made into good, 

(7) A feeling of a bottom thrust : when there was a soft feeling after pressing down strongly by the fingertip 
from the skin materia! side and having crushed open-cell foam, it was presupposed that he has no bottom 
thrust 
[0025] 

[Note] Reverberation-methad measuring condition: Temperature of 24 **. humidity 85% specimen 
size; 10cmx1 Gem (for sound pressure level measurement) 
4.5-m 2 (for absorption coefficient measurement) 

reverberation room capacity: — 50~m 3 measuring apparatus; — a precision sound level meter (the Rlon 
make, part number 

measuring method: — measurement [ of sound pressure level ]; — arranging the noise level meter 8 and 
the sample 7, as shown in drawing 2 .™ sample 7 grinding the skin material side against the finger 8, and 
generating a sound — the noise fevel meter 8 — a sound pressure level — measurement a noise level 
meter ™ F characteristic {physical quantity of a sound) ™ a moment — the maximum — a large value ™ 
detection, The measurement distance L is 20 cm, 

** Measurement of an absorption coefficient: measure reverberation time based on JIS A 1409, and it is a 
following formula, An absorption coefficient is computed. 

alpha~55\3V (t/T^H/Tg) / OS, however alpha: Absorption coefficient T 3 : Reverberation time at the time of 
a sample set ? 2 : Reverberation time when you have no sample V; Reverberation room capacity S: Sample 
face product (a sample is stuck on the wall in a reverberation room) 

C: Acoustic velocity[0026]The above result was shown in Tables 1 and 2 and drawing 3. drawing 3 is shown 
in Table 2 - — it rubs and the measured value of the sound characteristic is expressed with a graph. 
[0027] 
[Table 1] 
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[0028] 
[Tabfe 2] 
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[0029]the thing of Examples 1 and 2 -™ a core materia! and closed cell foam — tearing off -™ since closed 
cell foam broke, it was admitted that there was sufficient adhesive property. It turns out that it rubs and 
has a sound pressure level equivalent to pofyurethane foam with the generating sound pressure of a sound. 
It excelled In hardness and tactile feeling and there was no bottom thrust. However, the thing of the 
comparative example 1 has a bad adhesive property with a core material, there is a bottom thrust, although 
the thing of the comparative example 2 is good, it is worn, the sound pressure of an adhesive property of a 
sound is high at the pyrosphere side, and tactile feeling and a bottom thrust are inferior [ an adhesive 
property j in it 
[0030] 

[Effect of the InventionjWhen a skin material is touched, it gives soft tactile feeiing; and does not feei a 
feeling of a bottom thrust while it is excellent in sound absorption nature, since the interior material for 
vehicles of this invention is the above composition Since it can manufacture at an easy process and oiefin 
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system resin is used as foam, the discarding treatment of a scrap is also easy. When using the thing without 
a skin as open-cell foam f it should excel in sound absorption nature. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

{Drawing JjThe sectional view showing the example of the interior material for vehicles of this invention, 

[Drawing 2] The perspective view showing how to measure a sound pressure level. 

iP,OM0€,SjThe graph showing the measured value shown in Table 2. 

[Description of Notations] 

1 ; Open- cell foam 

2: Closed ceil foam 

3: Cushioning material 

4: Skin material 

5: Core material 

6: Noise fevel meter 

7; Sample 



DRAWINGS 



ItaMnjg J] 



[Drawing. 21 




Drawing 3| 
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